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[€1] 



I I 




I (I) I 



est*. RiihV\3^'^)mmhl. n{ii^:v^t3 
Ut2] 




[€3] 



i i 




(III) ! 



[000 1] 
[0002] 

mL\mm'^2 - 1 e o ? s 9-i-&fBt(i, T^r^ivy ^ y 
y#ts<7) 1 3 -eat/ 1 7 -etrn t^yea^sj?: 
\iru\^ty^mwmmmi^^h^^)vy < y y^Ji 
mi^wi^-M^h^^^m mm. nm 

[0003] 7 ^ y yi^S#:iO^M|g#:(i7KTn b 

ycoNMRgffiB#rBi^«ffit--g.>ii:*^ii>. luia^sm 
yyi^frXfi^coAMmfiTRtj^ 

UT^itttT'^S i 1 LV^„ ^Ji{fm¥6 - 2 
3 4 6 6 1 -^^^Igtti. x;p*ys^» &«A-rs i 

#:^#tfMRIjtf^J*iiB^§nTfcO, X, #IB¥7 

- 8 2 2 8 s-^iS^fgtJi. 7j<itttso;^7i/7 ^ y y ■ y y 
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[00 04] b:ihX\ MR Ijt^JSrffiffl-r-^NMR 

mmmuf. nmr-ct) tM^T^ ^m^m^ 
mm-fhnmm mm. xs-ct) hmt.mih 

ffl*W§tl-Cfc D . ^Jx{J!tfiB¥6 - 3 2 1 8 6 7^ 
[00 0 5] 

[^HB*i»^Lj;ai:-r§igil] NMRi^Bf (Mx(f. 

NMR-CT) mf^im^ mm. xii-cT) \t 

LXm^^tll'mtl±^<m^j:lfz!^. «*. MR I 

[0006] :^^mii.mMm.mizmfmm}^M 
^i^-ft-^^T'MR I mm\Rvxmmmt Lx<^mm 

[00 07] 

[ mmmmi fz>^<^)^fi ] tt^hht-^m) 3 - f 

[€4] 

I I 




[00 08] 



v^Tj;v\ ^ix-m.h^i\.h\t-^m,t. ^tiyvjym 
mw^ni tz^<^mm(^ifmxii i mzm t tzijm^m 

y^xm^i,z%lzhti^X^t. 

[0009] miest: I xmh^tiiitn'iiiscr) 
HO, /' 'v .OH 




X'mh^i^^it■m^5, lo, is, 2o-Th7^ 

X(3, 5->''3-h'-4-bh'P=3fi^7i-;P) 

^ni : 
[€6] 

i I 




X-mh^ill^t^mCB, 10. 15. 2 0-Th5^ 
:^(3, 5->''3-F-2-bFn^i-7x-/l/) 
7^y;t]lT. o-THIj PPtB&fSt-l.] {±ftt. 

[ 0 0 1 0 ] I x-mh^tii, 3 - vt^ji-y 4 y ytm 
wmmt^^miM.. mm. vy^>, ^^y. 
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7 ^ u ymm#(7)m-ti^mm#mmzm ztti^ 

[0011] f^mmmM^j:3-}^^n 7 < u yim# 
ii . ^mmuT hht nzmmm: i> t f n jf 

/P-S ^;^7t/7 U y 1 D 4-1 2 (B^/i.fi/^l> 

[00 12] 

^TTF^-iO^S; LA.D.Adlei-.et.al.. J.Org.Chem. . 

32, 476 (1967) ] {ZimLX t>\kLtz . ts:ii. fl!lO 

[0 0 13] 1-1 : p-THIg PP<7)-^« 
<-^fi£> ^S^i^ffl^S:#(t/; 5 0 0ml <7)-b^^°7r 
;l.7 5X3t7°nbr:tyB^4 0 0m 1 SrAfl. vyb 

;^t-^-T«t!t. }»J»f^, ru-^^ymiBOm 

\\iZmti^Lti3, 5-i''3-F-4-hFn^x'^yX 
r^PrbF [7y;^fX^'-(Lancaster)aS] 1 5gS: 
{iSTt. J^V^-C-^^;l-S(7)b°n-/I/ (1^/2. 8m 1 ) 2r 
{^Tt. 4 0:5>SJj^t^^o S^J^f*, S)S?M^JM«-C- 

y-;p= 1 : 1 cr)m,-^\mx'm ■ rmuz^k. i^r-^ 
hyvmrnm^ ■ pm^:mmLfz. ©ssg. JDi*2 

8%. 

[0014] l-2:p-Mn(THl2 PP) c7)-^fig 
<^m> ^sMJ^ffl^&#(t!t 10 0ml cD^&yy 
XaliZTii: DMSO^l : 2 <7)?I^ifM8 0 m 1 S:A 
ti. ^^-yX-mnL^xifii^imzp-THli ppO. 



02g.»K^y#yo. 0 2g. BS^Fy^AO. 

0 5 g ^Mtxmt-Lfz. 7m^ti- F y ^i^y\immm 

V^TpH^ 9-1 OSStifflgt/tf*, ^'/FTF—F 

x^-5T-ji#L5:Aiji> 10 0-12 o-cx'^emmm 

^jfL L . T L C t T X y F * i: ^: -9 i: i ^ & ^ 
lEc^K^t L/t. 5rfc, ^tJII»LM(tl> t*VF7 ^ y 

<mm> m^yKimix2fsmmz^mifzm. m 

n-Ftc^L. PKx^;^&5 0mlJpiTiiMt. ffi 

^ U -xy^';}^^-^-T'^^SgSI L)t , IR* 1 . 8 5 x 

1 0-2g. JR^90%„ 

[ 0 0 1 5 ] 1 - 3 : o -TH I j P PCD^fS. 
<-^B!<:> ^SJ©^afl&#tt^C 5 0 0ml </)^J<yy' 
)VyyXa[zrrt\ii^ym^A 0 Om 1 &Atl. vy F 

1 L 3 , 5 - >^'3 - F - -tf iJ -f/FT/Fr t F 
Cr/FF'J 7f-(Aldrich) aSJ 7. Sg^iiTt. 
V^T'^^yF»£7)h°p-;F ($^jl .4ml) SrffiTt, 4 

?tii3&J*t/;^>. ;n&G4;y7X7^;F^--cr 

y-;F=i : K^wk^mmrm-p'&Ltz^k. v-y^ 
xv-mmmm:^^ j~mm^m\^x 2 4i^r^ft 

t7t» «X»5. 1 g, IR*5%. 
[0016] l-4:o-Mn(THl2 PP) (T)^^ 
l-2c7)p-Mn (THIj PP) t |Bl;«i;)^JIII(:T-^ 

mafmm.uz. 42*9 o%„ 
[0017] 2 : 3- f;k;f7 ^ u y^wm^<^± 

2 - 1 : 3-F^/F7 A y yi^fr£7)7C«^ff 
P-THI2 PPm/o-TRl, PP (ftt:. ij-^l: 

1 6 9 4. 0 ) (TiTmm^miTtm 1 t^-r„ 
[isi] 



(5) 
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« (%) s^f ] 





p-THIs PP 


o-THIi PP 


H 


1.49 9 
(1. 7 8 5) 


1.450 
(1. 7 8 5) 


C 


3 0. 5 11 
(3 1. 19 8) 


3 1. 3 8 6 
(3 1. 19 8) 


N 


2.936 
(3. 3 0 7) 


2.737 
(3. 3 0 7) 


H+C 
+ N 


34. 946 
(3 6. 2 9 0) 


3 5. 5 7 3 
(3 6. 2 9 0) 



7jc/DMSOiM-^?tM DMSO=l : 2) tl^T'O [^2] 

S2 :9limmti^7.^ifh}V<D\£-^&& (nm) 





p-THIs PP 


O-TH la PP 


m&m (H: p) m 


40 5 


4 18 


Mn(III)(llD-P) m# 


4 7 3 


4 8 4 



[0019] 2 - 3 : H- K^;t.7 ^ U 

p-THij ppmo-THii ppcomfm^mx 



^H-KjK/P-^^ yy^«#:lmg&3 OOmgiJOKB 

BrukeraStO*3'l-Jllii-7t3tSlt { I F S - 1 2 0 H R ) 



optical Filter 



2(S 

4P (^JF^) 
Mertz S 

1 0 
8 

KBr 



afflux 



: Ge/KBr 

: MCT 
: 2 c m- 1 
: 5 1 20 



0-THI2 PP(7)*3?[-MiRx^^'b;I^SrEl2t 
^cRlR-^Sr TIBS 3 CO^D < ^SM L fz . 
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m (cm-') 


»9M 


p — TH 1 2 P P 


o — TH Is P P 


3 6 2 0 


3 6 2 5 


V OH 


3 0 10 


3 0 10 


vNH 


3200—3100 


3200—3100 


V CBH 


3100—3000 


3100—3000 


V (CH) Ph 


1600—1500 


1600—1500 


V (CO Ph, V (CO Pyr 


1 5 00-1400 


1 500-1400 


V (CO Pyr 


1400-1300 


1400-1300 


d (CH) Pyr 


13 0 0-1200 


130 0-1200 


V (NO , V (C-<f») 


1200-1000 


12 0 0-1000 


v((X;)riiig, V ((Wring 


10 0 OElf 


10 0 OJKT 





d : w[Ht:mm 

Ph : 7x-/^'t^s 

Pyr : Ul^y-ffg 
ring : li^fr 

I (om^~timn±6 0 0c m-iOT-c(iii)i§nTv^ 

-1 : yNmz-:>\>^X 

J\yX-J\-iyU y/.A'.77N(Hans-Heinrich Lira 

bach) , SL/Vjry ■/ 1 (Jurgen Hennig) S.J/'3-te 
7 i^jL 7/1/7 (Josef Stulz) , J.Chera.Phy.5432,78(l 

983) „ 

-2 : ^coimmmiz-jy^x 

1) dfT:t--:3-Ty(Xiao-Yuan) , nvy XX. 7 
T— ifX7x'>'f 'yi^CRoman S. Czemuszewicz) , i^a; 



— T— ^yi^-^ ^■( James R. Kincaid) , V-f 
:tU'yr- X-(Y. Oliver Su)aH^b-VX 
Xh°n(ThoniasG. Spiro) , J. Phys.Chem. ,31,94(19 

90) „ 

2) x;P. x;k. ^yV^'^il. L. Gladkov) , 

X5?. ,i-,/l.-h"3'>"(K.N. Solvyov) , Spectrosc. Le 
tt., 905, 19 (1986) . 

[0020] 3 . immm<^mM 

[|S4] 
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^4 : isim^omnmM 





p-THIz PP 


O-TH I2 PP 








mm 




mm 
























-^m 






-^m 








DMF 






DMSO 












SDSi^lS 







[ 0 0 2 1 ] ^4 (Dt^rn D , 3 - F?K/W7 4 

m^t-t^izii. BS^^a (Miff, ffiit^yys? 

[ 0 0 2 2 ] 4 : MR I ^SiJc^tfPBlW^t tT<7)1^m 
ft 

7tc^R^lir)3_ K-t°;^7 ^ u MR I jS^MS: 

[00 23] 4-1 : ^.ft^mi 

4 - 1 - 1 : wmm 

(a) P-THI2 PP (Mnm) 

(b) 0-THI2 PP (Mn|g*) 

(c) MnC I2 ■ 4H2 O (^BS) 
4-1-2 :|r^-MJg 

DMSO imyt-'wm) 

0. 2 5mM MnC I2 

0. 5mM MnC I2 ?tM 

4 - 1 - 3 : mmm^ 

NMRX^^'hn^i-^- ( B*77^;^^-aM, Minisp 
ec PC120, 0.47T ) 

DATAPLATE ICIDEL 350 ) 

[0 0 24] 4-1-4 -.mmjim 
<m-imm> 

P-TH I2 PP (MnM*) 
*,ftll. 4 5mgS:DMS01ml tiffifL. *4m 

1 &jn;tr j:<?iwt. mm&- 1 1 itz. mmm 

o-TH I2 PP (Mnim) 
*p°pl 1. 3 9mg£DMS05mUti§»L, Ufm 



xmmmm-2, -smmuz. ^fe, *fi,ii:D 

MnC 1 2 ■ 4H2 O 
*tR.&*fit)BL. 0. 2 5mM^tt/0. 5mM?§iaS: 
PSt. Mff?t?S-l, -2bLf^. 

[002 5] <«fns^of iJS>SfoS ( R ) ii. 

[S*afo ftp, t^tixmb^tii. ^zT^MRx^i'h^ 
^-9~izj:>o, mmimmmm^m (Ti . ) 
^sisL. ijCt^^tsasv'Sfnjia (Ri . R2 ) 

mi} 

n • Sxy-Ex ■ Ey 



SifflS (R) - ■ 



■ (2x) * 



;;T\ n : rrt-y b» 

X : iJt+i^eiS (iliM) 

y : m\C^)M1Um^l/T (sec -1 ) 

iiJS : &ijttljW<ft^i^i6yp y i? h-^-T'4 ort 

iSto. NMRX^^'hP;><-i?'-T'MWB#ra (Ti , T 

2 ) ^ffl5gt!t„ 

a£)£:Ti ■■■^y^'\~=Jay y;^fyN'y- (Inversion 
Recovery) a (ROM:EDM510A) 

Tj fe;l/-"7-f 7'-A-J//KCarr-Purcel 

1-Meiboom-Gill) S(R0M:EDM610A) 
[002614-2: ^^RV^m 

[S5] 
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^5 ■.wmmom^fs^ 







J^ft^lf (msec) 


Ti 


T2 


P-THI2 PP 


0. 338 

0. 676 

1. 3 5 2 


3 10. 8 1 
153. 87 
76. 88 


17 6. 8 2 
86. 374 
46. 8 15 


o-THIj PP 


0. 336 
0. 672 
1.34 5 


12 19. 7 
7 8 5. 3 6 
450. 64 




MnC Ij 


0. 25 
0. 5 


5 2 9. 3 1 
2 8 1. 9 5 


9 1. 0 5 8 
46. 19 0 



S6 : mamsimmsk 





imS. (sec -lEr^) 


Ri 




P-THI2 PP 


9. 65 


15.35 


0-THI2 PP 
(Mnmm 


1. 39 




MnC Ij 


6.6 3 


42.6 7 


Gd-DTPA 


3. 6 1 


3.9 8 



[00 27] mm&com&u. mmt LX7\<^:m^^ 
itmm^'hifjK TH I2 PP (Mnm) (i* 

P (Mnm) (C^V^TiiDMSOK^Sa. *t-#IR 

ixmmmm^mmL. m&tfz. -u. o-th 

PP (Mnm) JiDMSOtjiM^. yiccmi-t^t 
#i: tTDMSO 1 0 0%mmt h. SWJSiiSSrlS^ 

[0 0 28] P-TH I2 PP (Mnim) OgfDS^ 

M n C 1 2 t COttm^ Mn tfi^t^Jly ^ U yW 



<r)^\mmf&i^lX\^^tz. Ztihcry^bt-h. p-T 

HI2 PP (Mnm) {±iSWt=MRijiiMijo*ra 
[ 0 0 2 9 ] 5 : mmmm^wb Lxmwm 

mm^'ii-otz. 

mmmm- X^ICT fMProSeed (J) 
mii^n-: 12 0KV, 16 0mA, 3. 0#. 
S2 511I, SmmX'y-iX 
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a? :K^B^^g^R®cT« 



No 




CTIfi 


1 


o-THIz PP (2wt%DlifS0i^) 


+ 105 6. 6±2 4. 7 


2 


p-THIs PP (2irt%DMS0^) 


+ 1 0 3 3. 3 + 49. 6 


3 


loiagllc acid 7mm {2Ji%lMS0mm 


+ 6 0 7. 6±3. 9 


4 




+ 5. 6±2. 2 


5 




-124. 7 + 2. 5 


6 


DMSO 


+ 45 6. 4±3. 0 




No 






1 




+ 118. 6±2. 9 


2 




-9 9 3. 4±2. 8 
-9 9 3. 1 ±2. 8 
-9 7 4. 5± 1 2. 8 
-9 7 8. 1 +4. 9 
-9 7 6. 6 + 3 1. 6 



[ 0 0 3 0 ] ^7 tfcUT, *^BH«03-h':K;^7 U 

yim#i (Noi , 2 ) bm:<^xmmm (nos ) t ^ 

Jrbli^r t . *^Hfl£^3- h'^;t.7 ^ y yi^»fr ( No 

1, 2) (i^c^XMit^J (No3) J:Ot:^:^^CT 

[0031] 



m-^mx/^mmtixuitzib. nm^^zmmx 

5, 10, 15, 2 0-Tb7^;<(3, 5->^'3-K 
-4-bFndf>'7i-/^) ^i^/t-y-i-y (p-TH 1 2 

p p ) m^^mmix^^ vivx-hi. 

5. 10, 15, 20-f-b7=^X (3, 5-i^'3-K 
-2-hh'P^i^7i-;P) (o-TH I2 



(10) 
[HI] 
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